The increasing complexity of systems and applications in heterogeneous environments have brought to the fore the issue of seamless access to the resources that the Internet and other foundational systems are making available. Resources can be generated or mediated by users, applications, networks and distributed systems. They identify different contexts of interaction where heterogeneity may occur. The dynamic and non-deterministic nature of these environments requires the adoption of decentralised models, policies and mechanisms in order to address issues of complexity, interoperability and integration. In this context the ability of systems to reconcile conflicting requirements and negotiate appropriate state or behaviour to suit environmental conditions delineates a wide spectrum of adaptivity. From basic configurability to autonomic behaviour adaptivity is inherently a systemic issue.
Foreword
be forwarded. The function of the inter-domain meta-scheduler is enhanced by network awareness and communication requirements in order to support scalable and realistic deployments. Various simulation results are presented to demonstrate the usefulness of the proposed model.
At network level adaptive schemes are frequently called upon to mediate efficient node interaction. The work presented in Bajaber et al. is motivated by the need to overcome the limitations of wireless sensor networks in ensuring continuation of service. Although clustering is seen as an effective way of managing resources, the tasks performed by the head of a cluster can be very demanding in energy, storage and processing. A dynamic allocation of roles is proposed, whereby a new cluster head is elected adaptively in order to balance energy dissipation. This rotation of responsibility is designed to lead to more resilient and efficient networks. Experimental results are used to evaluate the relevance and efficiency of the proposed model.
In contrast to the work presented above Randles et al. focus on the issue of robustness in networks through distributed redundancy and network reorganisation. Their approach is inspired by biological and natural systems and is aimed at promoting emergent self-organisation. This is realised by a network-rewiring algorithm that optimises component level network structures and propagates the best models of behaviour throughout the system. They present a convincing case through extensive experimentation, and demonstrate that the variety of individual components can aid load balancing in highly distributed systems.
An example of mobility awareness and its impact on the mobility status of nodes in a wireless sensor network is discussed in Anthony et al. Their research is concerned with the autonomous, localised and low cost self-detection of mobility status of nodes. It is argued that this dynamic and localised approach can be more reliable than static and global models. At the core of the proposed model is a complex algorithm that operates on a variety of mobility metrics, produced by the analysis of patterns in the neighbourhood of nodes. The work is supported by an extensive evaluation of the system and sheds light on various mobility characteristics. The ability of nodes to be aware of their mobility status is considered a requirement for the support of self-organisation and scalability in ubiquitous applications.
While precedence is often given to processing requirements, the viability of a distributed system is also dependent on its ability to deal efficiently and flexibly with the storage and dissemination of large volumes of data. Bessler et al. describe an architecture shaped by the storage and processing requirements of structured spatial-temporal content. They propose a novel content dissemination architecture that combines the self-organisation of distributed hash tables (DHTs) with the powerful processing capabilities of tuple spaces. This interesting perspective on the P2P model and the tuple-based computing model is applied to the field of intelligent transportation and validated through a detailed performance analysis.
The research presented in Ameedeen et al. introduces a subtler form of adaptivity. Their main concern is with the seamless transition between the design phase and the formal analysis phase of the software development process. A transformational framework is provided which takes a design in the form of UML Sequence Diagrams and automatically generates corresponding Petri Nets. These are subsequently subjected to a complex analysis. One of the advantages of this framework is that it introduces rigour and accuracy in the design phase by reconciling two domains of discourse: the informal constructs in UML and the formal structures of Petri Nets. Various transformation rules were devised in order to reduce complexity and to facilitate the interoperability between the two models and the corresponding software tools.
The research reported in the papers confirms that adaptivity is a ubiquitous concept that pervades the field of computer science and its applications. Novel models and methods were put forward in order to provide support for mediation between domains, scheduling of tasks and context awareness. Specific techniques were utilised to give expression to adaptivity, including negotiation, reconfiguration and reorganisation. This special issue provides a valuable insight into the different facets of adaptivity and shows that adaptive schemes can enhance the viability, the accuracy and the efficiency of complex systems.
